Multilingual communication over the Internet has the potential to facilitate e-business, especially among small and medium-size enterprises (SMEs) in the travel and tourism industry, which is at the forefront of cross-cultural interaction. A pragmatic methodology is introduced to enable innkeepers and travelers to correspond in their own preferred language. Using a prototype system called "TigerTalk for Innkeepers," a study involving over 4000 small inns worldwide was conducted. The results reflect the extent to which SMEs in this industry, which stand to gain the most from global connectivity and online communication, are ready to take advantage of technology to overcome language barriers.
Introduction
As Internet use continues to grow worldwide, its potential to facilitate e-business, especially among small and medium-size enterprises (SMEs), is well recognized. However, formidable barriers in language and word processing, discussed in the second through fourth sections, have to be overcome before significant uptake by SMEs can be realized. A pragmatic methodology to enable multilingual email communication is introduced in the fifth section. For the travel industry, which is in the forefront of cross-cultural interaction, a prototype system called "TigerTalk for Innkeepers" is described in the sixth section. It is used in a study, reported in the 4 H O continuing dominance of English on the Internet is coming into question. While even as recently as August 1998, 70% of Web pages were written in English, that proportion had dropped to 52% by May 2000. As access to the Internet becomes more affordable, Web contents in local language, driven by market demand, tend to proliferate. Indeed, it is easier to get online than to learn English for nonspeakers worldwide. A June 1999 study (Pastore, 1999) by California-based research firm Computer Economics indicates that non-Englishspeaking Internet users will exceed English-speaking users by 2002, and the gap will continue to widen dramatically in the remainder of the decade (Fig. 1) . While English-speaking Internet users will grow by 60% during the next 6 years, the non-English-speaking market will grow by 150%. The language groups that will most significantly overshadow English are those in Asia Pacific and Latin America. This trend is creating tremendous market demand for e-mail tools to facilitate global business communication in a multilingual, multicultural environment (Cha, 1997) .
While the trends are clear that non-English-speaking users will dominate the Internet, the debate on whether everyone will be better off if we can all communicate in a common language, like English, is far from settled. In travel and tourism, English is indeed the de facto lingua franca, no matter how awkwardly shared. Typically, international travelers have enough command of English to manage on their own, or they rely exclusively on the service of travel agencies. Innkeepers in non-English-speaking destinations, if they accommodate international travelers at all, are likely to have at least someone on staff to handle correspondence in English. This being the status quo, the actual demand for multilingual communication, with each party using its own preferred language, is perhaps not immediately obvious. However, e-business over the Internet is fostering more direct interaction among service providers and their customers. There has already been significant growth in online sales of airline tickets, eliminating the intermediary cost of travel agents. Such direct contact is also helping service providers to improve on their customer relations management. Now if linguistic issues are regarded as formidable costs, or even barriers to entry in travel and tourism, the capability of multilingual online communication should lead not only to cost savings, but expansion of existing markets.
The Status of Software Translation
Translation of free-form text from one language to another using software has come a long way. Free services are available on the Web for instant translation of passages or entire Web sites. In general, the results are adequate to give a rough idea of the target content. Typically, the glitches range from being mildly amusing to outright silliness. Here is an example of free-form translation from Japanese to English using a popular Web-based system: It is the river hot spring largest hotel accommodation staff 1800. With the various facilities, from the adult to the child way enjoying comfortably, with the service system which is complete as the resort hotel which it can receive, we wait for crossing over everyone.
Apart from the awkward syntax throughout, the part about "staff 1800," which really meant "capacity of 1800 guests," is misleading. In any case, we cannot yet rely on machine translation for business transactions (Kay, 1996) .
Word Processing and Routine Correspondence
Apart from the knowledge of languages, there is an additional obstacle for both innkeepers and trav- elers working in nonalphabetic languages. In using e-mail, basic word processing skill is required. As typing on a keyboard has become synonymous with working with a computer, we learn to live with this man-machine interface, not that it is a natural or logical choice. At least with alphabetic languages such as English, the input process, while nontrivial to master, is at least straightforward. One simply finds the required character on the keyboard and types it in. In languages with more complex writing, such as the ideograms in Chinese, there is no alphabet to spell out words. Although phonetic symbols can be used to represent the pronunciation of a word, the system is not widely learned because it is not an integral part of the written language. In any case, many words may share the same pronunciation. This means there can be no unique and logical method of input in word processing. Indeed, quite a few systems have sprung up. They are mostly based on two approaches. In one, the keyboard is arranged for radicals of the ideograms. Keying in a radical brings up a menu of words containing that radical. The user searches for and selects the one desired. Because there can be thousands of unique characters in a working vocabulary, most word groups must be associated with combinations of the radicals. In the other approach, menus of word groups are invoked by pronunciation. Again, there are various systems to indicate pronunciation, with many using phonemes spelled in the English alphabet. This way, the standard keyboard can be used. In any case, it is impossible to hit the road running with such systems. Substantial training and practice are necessary for any degree of proficiency.
Meanwhile, most correspondence between innkeepers and travelers is routine by nature, involving the permutation of elements that, with due diligence, can be distilled and organized. Inquiries and responses on room availability, rate quote, reservation, confirmation, revision, and cancellation can all be formalized to a great extent. Therefore, to help innkeepers working in nonalphabetic languages to adopt online correspondence, and to reduce non-value-adding routine word processing, regardless of the working language, it is desirable to minimize the amount of typing involved in any Web-based system for e-mail correspondence in travel and tourism.
A Methodology for Multilingual Business e-Mail
The holy grail of seamless communication is of course spontaneous translation with voice recognition. One party speaks in one language, and be understood by the other in another language. How far is reality from such an ideal? On July 22, 1999, research scientists at the Consortium for Speech Translation Advanced Research (C-STAR) demonstrated a spontaneous-translation computer in six languages (C-STAR Consortium, 1999). They communicated with one another in their native languages from locations in six countries (France, Germany, Italy, Japan, Korea, and United States) using the Web-based language translation system. The teleconference featured a German scientist talking to a computer that recognized, transcribed, translated, and then synthetically verbalized the words in another language, such as Korean.
To improve upon earlier speech recognition systems the consortium developed mechanisms to filter out sloppy speech and slurred pronunciation that had been problematic for such missions. Even with all the sophisticated advances since the volunteer organization began collaboration in 1991, the researchers had to restrict the demonstration to a single, specific, and well-structured topic of discussion, which was travel planning on this occasion. The scientists hoped to eventually expand the system to include spontaneous translations of telephone calls, films, and business meetings. But they did not expect commercialization of the technology for another 5-10 years.
How about here and now? This is the challenge posed by the language and word processing barriers discussed above. By examining the trade-off, a pragmatic approach can indeed be developed (Ho, 2001) . If one insists on free-form writing, then little can be done. Restricting what one can say, but allowing a rich enough mix to serve the purpose, menu-driven systems can be designed to include hard-wired translations (hence flawless) that require mostly pointing and clicking (hence little or no typing). For example, in the lodging industry, concise correspondence involving variations and combinations of the themes of guest information, room needs, booking-related requests, and innkeeper responses, can be composed in one language, and sent as email in another.
H O Technically, this approach is more akin to Electronic Data Interchange (EDI) (Bloch & Segev, 1996) than natural language translation. Conventional EDI is based on proprietary value-added networks (VAN) and complex data formatting standards, which make it typically too expensive and difficult for SMEs. Being Web based, the methodology of structured e-mail is relatively user-friendly and cost effective. It also falls nicely into the framework of Web Services based on the emerging standards of Extended Mark-Up Language (XML) (Vasudevan, 2001) .
A Prototype of the Methodology for the Lodging Industry
The methodology is best illustrated with a functional prototype system known as "TigerTalk" that is freely available on the World Wide Web. This system enables travelers and innkeepers to correspond in their own preferred language. Routine correspondence regarding room availability, rate quote, reservation, confirmation, changes, and cancellation is covered.
"TigerTalk for Travelers" (http://www.cybertigers.com/ttt.html) offers a menu of language options, currently including English, French, German, Spanish, Chinese (traditional), Chinese (simplified), and Japanese, as shown in Figure 2 . The user interface in English, complete with instructions, is shown in Figure 3 . To use the system, a traveler follows these steps:
1. Find the e-mail address of an innkeeper to contact (e.g. using travel portals, directories, search engines, offline advertisements, personal referrals, etc.). 2. Go to the "TigerTalk for Travelers" homepage ( Fig. 2) and select working language page. Or go directly to the latter if it is already bookmarked. 3. Select innkeeper's language; compose and send e-mail.
The user interface for "TigerTalk for Innkeepers" (http://www.cyber-tigers.com/innen.html) in English is shown in Figure 4 . It is also available in French as "TigerTalk pour Aubergistes" (http://www.cybertigers.com/innfr.html) and in Spanish as "TigerTalk para Mesoneros" (http://www.cyber-tigers.com/ innes.html). To use the system, an innkeeper follows these steps: 1. [One-time Process] Go to the "TigerTalk for Innkeepers" homepage. Follow instructions to register for free trial of the system. Receive private code. 2. Go to the "TigerTalk for Innkeepers" page (Fig.  4) . 3. Select traveler's language; enter private code; compose and send e-mail.
In either case, the resulting e-mail includes an indication that it has been converted from the sender's preferred language with TigerTalk, and that a reply in that language is requested, with a suggestion that it can be done using TigerTalk. A sample email is shown in Figure 5 . To let visitors to their Web sites know of their multilingual e-mail capability using TigerTalk, innkeepers are further advised to establish a hyperlink to the TigerTalk homepage.
Awareness and Readiness for Multilingual e-Business Among Innkeepers
With the prototype TigerTalk system set up to enable easy-to-use multilingual e-mail communication among travelers and innkeepers, a global study was conducted to gauge the awareness and readiness among small and medium-size enterprises (SMEs) in the lodging industry to overcome language barriers. The major questions for the investigation include:
• How responsive are innkeepers to e-mail as a medium for e-business?
• To what extent are innkeepers willing and able to accommodate customers' language preferences?
• Are innkeepers willing to explore information technology to facilitate multilingual communication?
• Are there significant regional differences in the above issues?
• Are there significant differences in responsiveness to particular languages?
The study was conducted in August through October 2001. Extensive Web searches were performed to identify bed and breakfasts, small inns, farm stays, etc., worldwide with Web pages or listing in directories. The numbers of SMEs in the sample, totaling 4222, are listed by region, country, state, or prov- ince in Table 1 . In each case, an e-mail (see example in Fig. 5 ) inquiring on room availability and tariffs was sent using TigerTalk for Travelers. Responses were tracked for language used, and whether they were via TigerTalk. Global statistics are given in Table 2 , regional statistics for US, Europe, Australia and New Zealand, Latin America, and Asia in Tables  3-7 , respectively. For the US, the traveler's language was Chinese (cn); all replies were in English except those in Chinese via TigerTalk (TT). For example, of 100 e-mail contacts made in Arizona (AZ), 52 (i.e., 52% of total) replied, and 38.46% (i.e., 20) of those replies were in Chinese using TigerTalk. For Europe, the traveler's language was either Japanese (jp) or Spanish (es). Language is indicated in parentheses following the destination country in Table 4 . The emails were converted to the local language except English is used for the Netherlands. For example, of 261 e-mails converted from Japanese to Spanish for Spain, there were 12.64% (i.e., 33) replies. Of the replies, 27.27% (i.e., 9) were in English, 30.3% (i.e., 10) in Spanish, and 42.42% (i.e., 14) in Japanese using TigerTalk. Similar notation is used throughout in Tables 3-7 .
Additionally, of the 1448 replies, 1044 were tracked for promptness and 63.4% responded within 24 hours. To investigate the differences in responses to travelers' originating languages, approximately equal samples sizes from Australia and New Zealand were used with four languages: Chinese (cn), French (fr), Japanese (jp), and Spanish (es). Chi-square analysis results are given in Table 8 .
Due to the fact that the study was an amalgamation of many projects and subtasks designed for different but related purposes, not all the data in the global sample are usable in the various analysis reported above. Notably, the samples from the state of California, Canada, Ireland, and the United Kingdom were combined into a "world group" for experimental control in one project. 
Observations and Discussion
Of the 4222 SMEs worldwide in the lodging industry contacted by e-mail, 36% responded. That close to two thirds of innkeepers have an e-mail address advertised but either do not use it or do not bother to reply to an inquiry is clear indication that the industry has not yet adapted seriously to e-business over the Internet. Would anyone list a phone number with no intention of answering calls? Of those who replied, 73% did so in English, either presuming its "universality" or simply ignoring the potential customer's stated preference. While only under 2% of those who replied were capable of using the travelers' language (Spanish, in most cases), it is encouraging that 19.5% managed to do so (in Chinese, French, Japanese, and Spanish) using TigerTalk.
The average percentage of replies using TigerTalk varied over the regions: 31.3% in Latin America, 28.7% in Australia/New Zealand, 23.3% in the US, 17.5% in Europe, and 1.9% in Asia. Note that Spain, As to the factor of the traveler's language, our experiment with Australia and New Zealand shows that there are significant differences. French and Japanese were accommodated more so than Chinese and Spanish. In the case of French, there were innkeepers capable of responding on their own, aside from taking advantage of TigerTalk. For Japanese, it is likely due to the perceived importance of that market segment in the region.
The study gives a snapshot of the awareness and readiness of innkeepers worldwide to overcome language barriers in online communication with travelers. It also illustrates the potential and practicality of the methodology as prototyped in TigerTalk for Travelers and TigerTalk for Innkeepers to enable e-mail correspondence in each party's preferred language. Future work involves both development of more comprehensive features and promotion of the concept among travelers and innkeepers. It should be remarked that at this early stage, much as there is indication of interest among both innkeepers and travelers in multilingual e-mail, the actual demand may be negligible. Because service providers can make do with the status quo, the adoption of a new approach may not be mission-critical in most cases. However, that perpetuates the vicious circle that without a significant number of innkeepers offering such capability, demand among travelers will not be spurred. Our study showed that even with a functional prototype freely available, only a small portion of SMEs in the lodging industry showed initial interest. If multilingual online communication is to play a key role in the future of the travel and tourism industry, much work lies ahead.
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